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(54) Method for using effectively the broadcast capacity in a cell 



(57) The transmission of control inlormation from a 
base station to at least one mobile station in the cell of 
a cellular radio system takes place using a first channel 
and a second channel. At a first moment of time, there 



is an indication on the first channel about the location of 
the piece of control information on the second channel. 
At a second moment of time, later than said first mo- 
ment, the piece of control information is transmitted on 
the second channel. 
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Description 

[0001] The invention concerns the technology of 
broadcasting an amount of general information to a mul- 
titude of radio receivers in a way that uses effectively 5 
the radio resources that are available. Especially the in- 
vention concerns the application of such technology in 
a cellular radio network. 

[0002] In cellular networks there is commonly known 
the concept of cell broadcasting. It means that the base io 
station of a cell transmits some information that is meant 
to be received by all mobile stations within the reach of 
the base station, or at least by a significant number of 
them. In a cell of a typical prior art cellular radio network 
there is determined a so-called comrnon control channel ts 
or a BCCH (Broadcast Control Channel) that is receiv- 
able by all mobile stations in the cell. Although BCCH is 
a reserved name of a channel in a particular second 
generation cellular radio network (the GSM; Global Sys- 
tem lor Mobile telecommunications) it is used here as 20 
the general denomination of a common control channel 
without limiting the scope of the discussion to any par- 
ticular system. The BCCH Is used to convey Information 
about e.g. the identity of the neighbouring cells and their 
BCCH frequencies so that a mobile station may monitor 2s 
the level of power it receives on those frequencies. A 
significant rise in the BCCH power level of a neighbour- 
ing cell indicates that the mobile station is moving to- 
wards a position where a handover or cell reselection to 
the neighbouring base station will be performed. 30 
[0003] At the time of filing this patent application the 
third generation of cellular radio networks is under spec- 
ification. Already it is seen that the amount of information 
that should be transmitted on a BCCH or the like will 
eventually be larger in the third generation systems than 35 
in the present second generation systems. For example, 
at a certain location there may be an overlap of cells 
from a macrocel! RAN (Radio Access Network), and a 
nanocell RAN. whereby the.mobife station should be in^. . 

• formed not only about the identities of the neighbouring 40 
cells but also about their characteristics (highest possi- 
ble rate of transmitted user data, available modulation 
methods etc.) so that the mobile station could deter- - 

mine, which one of the neighbou ring and/or overlapping 

cells would be the best possible candidate for a hando- ^5 

ver or cell reselection. 

[0004] A natural solution to handle the increasing ' 
arhount of information to be broadcast is to increase the 
capacity of the BCCH by for example giving it more 
bandwidth or transmission power whereby in the latter so 
case the applied channel coding could be reduced. 
However, radio resources (time, frequency, power) are 
scarce in a cell, so giving more capacity to a common 
channel reduces the capacity available (or dedicated 
channels. Additionally the amount of information to be ss 
broadcast may vary from one cell to another, because 
not everywhere in the network are there numerous 
neighbouring or overlapping cells, the characteristics of 
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which should be transmitted. If a very large portion of 
the available capacity is given to the BCCH. it may hap- 
pen that in many cells a significant portion of this capac- 
ity is underutilized while simultaneously some connec- 
tion setup requests must be turned down because all 
capacity available for dedicated channels is occupied. 
Even in areas where there actually is a lot of BCCH in- 
formation to be transmitted, some. BCCH capacity 
should be reserved for future additions and this capacity 
would be underutilized everywhere at least during the 
initial service life of the system. 

[0005] From the patent US 4 850 033 there is known 
a method in which a transmission channel of each base 
station is assigned as a simplex message transmission 
channel in which a given base station transmits to the 
mobile stations information describing the structure of 
the control channels. Such information includes refer- 
ences to message transmission channels of adjoining 
base stations, and references to one or more control 
channels assigned lo the given base station. The mes- 
sage trarismission channels are thus at a higher level in 
the hierarchy of references than the control channels. 
Access by several different kinds of subscriber sets and 
different services can be provided by transmitting a rel- 
atively small number of references. 
[0006] From the Finnish patent application number Fl 
98001 4 there is known a method in which the othenwise 
unused capacity of a paging channel is used to.transmit 
information logically belonging toother channels. Since 
the mobile stations must listen to the paging channel re- 
gardless of whether there are paging messages or not. 
the periods during which their receivers are switched on 
can this way be utilized better than just tor listening to 
an empty paging channel. 

[0007] It is an object of this invention to present a 
method and a system for enabling the transmission of 
a variable amount of common control data in a cell. It is 
a further object of this invention that in a method and a 
system according to the.invention, future additioris to the 
common control arrangement would be possible Withbut 
initially reserving significant capacity for them. 
[0008] The objects of the invention are achievied by 
dividing the common control information into parts that 
are transmitted separately, and indicating, where the dif- 
ferent parts can be found in the lime and frequency co- 
ordinate system of the cell. 

[0009] The method according to the invention is char- 
acterised in that il;comprises the steps of 

at a first moment of time, indicating on the first chan- 
nel the location of the piece of control information 
on the second channel and 

at a second moment of time, later than said first mo- 
ment, transmitting the piece of control information 
on the second channel. 

[0010] The general inventive idea of dividing the con- 
trol channel information into parts that are separately 
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available may be realised using two alternative ap- 
proaches or a hybrid approach containing features from 
both of the two afternatives. The first alternative ap- 
proach is to define a group of different information unit 
types, designated as Protocol Data Units or PDUs in an 5 
exemplary manner, and to set up a transmission sched- 
ule which relates the PDU types to certain frames of the 
control channel information. The most important PDU 
type will appear most often, preferably in each frame 
containing control channel information, and the other 
PDU types, wilt appear in every second frame, every 
third frame or generally in every Nth frame according to 
PDU type, where N is an integer The schedule of ap- 
pearance of different PDU types and the type of infor- 
mation contained within each PDU type will be commu- 
nicated to the mobile stations, so they may decide, 
which PDU types they need to receive. 
[0011] The second alternative is to send a part ot the 
common control information on some other channel and 
indicating in a common control channel frame where 
among the other channels the additional common con- 
trol information can be found. The information units con- 
tained within a common control channel frame and indi- 
cating the location of some other common control infor- 
mation are called pointers. The location indicated by a 
pointer may be for example In some traffic channel con- 
figured to be a point-to-multipoint channel. In an advan- 
tageous embodiment of the invention the pointer indi- 
cates not only the location but also the type of informa- 
tion contained within some other channel so that the mo- 
bile stations may decide, whether they need to receive 
the additional information or not. 

[0012] A hybrid approach is to define a certain com- 
mon control channel PDU type as a "pointer PDU" con- 
taining pointers, as in the second alternative discussed 
above, and including this PDU type among the other 
PDU types defined according to the first alternative dis- 
cussed above. The pointer PDU will then appear regu- 
larly in every Mth comnnpn controj channel franie. where 
M is an integer defined statically in the system specific 
cations or dynamically, either by the base station trans- 
mitting the control channel information or by the radio 
network controller controlling the operation of the base 
station. 

[0013] The novel features which are considered as 
characteristic ot the invention are set forth in particular 
in the appended Claims. The invention itself, however, 
both as to its construction and its method of operation, 
together with additional objects and advantages thereof, 
will be best understood from the following description of 
specific embodiments when read in connection with the 
accompanying drawings. 

Fig. 1 illustrates a system according to the first al- 
ternative approach of the invention. 

Fig. 2 illustrates an exemplary schedule of PDU 
types in the system of Fig. 1 , 



Fig. 3 illustrates a system according to the second 
alternative approach of the invention. 

" Fig. 4 illustrates the contents of an exemplary 
pointer used in the system of Fig. 3, 

Fig. 5 illustrates a system according to the hybrid 
approach of the invention. 

Fig. 6a illustrates a first embodiment of the method 
according to the invention and 

Fig. 6b illustrates a second embodiment of the 
method according to the invention. 

[0014] In Fig. 1, base station (BS) 101 transmits con- 
trol information to a multitude of mobile stations 102. 
The contents of the control information are not limited 
by the irivention, but it is understood that it is by nature 
such information that a mobile station needs for operat- 
ing in the cell of base station 101 and for preparing for 
a handover or a cell reselection to some neighbouring 
and/or overlapping cell. Typical control information con- 
tains information giving identification of the current net- 
work, location area and cell; information used for candi- 
date cell measurements for handover and cell reselec- 
tion procedures; information describing the current con- 
trol channel structure; information controlling the ran- 
dom access channel utilisation; and information defining 
different options supported within the cell In the follow- 
ing, control information in general is called BCCH data 
for brevity. 

[0015] For conveying BCCH data from the base sta- 
tion to the mobile stations a control information channel 
103 has been specified as occupying certain predeter- 
mined parts of the time and frequency co-ordinate sys- 
tem of the cell. If CDMA (Code Division Multiple Access) 
or other spread spectr.urri technology is used in the cel- 
lular radio system, also the spreading .code, used to 
spread the control information must be used as a co^ 
ordinate that defines the radio resources reserved for 
the control information channel. The control information 
channel is called the BCCH for short, although it should 
be understood that denominations like BCCH used in 
this patent application do not limit the applicability of the 
invention to any specific cellular radio systems. 
[0016] BCCH data is arranged into mutually inde- 
. pendent units called Protocol Data Units or PDUs 104. 
On the other hand, transmission in general is arranged 
to take place in ti-ansmission frames, the temporal du- 
ration of which is constant. According to the first alter- 
native approach of the invention there are several PDU 
types, known as PDU type 1 , PDU type 2 and so on, and 
the appearance of PDUs representing a certain PDU 
type follows a certain schedule with regard to the trans- 
mission frames. Fig. 2 is an exemplary schedule for 
PDU types 1 . 2, 3 and 4. The frame numbers at the top 
of Fig. 2 are proportional so that in a certain predeter- 



15 



20 



25 



30 



35 



. 40 



45 



SO 



BNSDOCID: <EP, 092B119A2_I_> 



5 EP0 928 

mined overall frame structure like a superframe or hy- 
perframe there can be defined a certain frame 1, frame 
2 and so on until after frame 9 the numbering cycle is 
restarted from frame 1 until all the frames in the frame 
structure have been numbered. It can be seen from Fig. 5 
2 that PDUs of type 1 appear in each frame. PDUs of 
type 2 appear in every third frame starting from frame 
1 , PDUs of type 3 appear only in odd-numbered frames 
and PDUs of type 4 appear only in frames 2 and 6. 
[0017] For the method to be flexibly adaptable to dif- io 
ferent amounts of BCCH data, the schedule of appear- 
ance of different PDU types is not fixedly specified but 
It can vary from one cell to another. The information 
about which types of PDUs are transmitted and in which 
frames is communicated from the base station to the '5 
mobile stations by using a certain PDU known as the 
channel configuration PDU. Alternatively each PDU 
may contain an information element indicating the peri- 
od of appearance of this PDU type in frames (when the 
PDU type appears periodically) or the proportional 20 
frame numbers in which this PDU type appears. 
[001 8] In those frames where different PDU types ap- 
pear they are most advantageously transmitted in order 
of ascending frame type number e.g. in frame 1 of Fig. 
2 the PDUs are transmitted in the order of type 1 first, 25 
type 2 second and type 3 third. The rationale for arrang- 
ing the PDUs into a well-known transmission order is to 
give the mobile stations the possibility of deciding be- 
forehand, which PDUs they want to receive. Having the 
receiver switched on in a mobile station consumes en- 30 
ergy depleting the battery of the mobile station, so it is 
advantageous to have the receiver of a mobile station 
switched off always when there is nothing important to 
be received. 

[0019] The capacity reserved for the BGCH limits the 3S 
number of PDUs that can be transmitted within each 
transmission frame. It is on the responsibility of the base 
station or the radio network controller controlling its op- 
eration, to arrange the PDUs into the available capacity - 
so that all BCCH. data will eventually be transmitted. 40 
Typically in an area where there is a large amount of 
BCCH data to be transmitted the base station or radio 
network controller will increase the number of frames 
between successive trans'missions of PDUs of certain 
type so that effective bit rate available tor the transmis- 
sion of the information conveyed in PDUs of that type 
will be lower than In areas where the amount ot BCCH 
data lo be transmitted is small. 

[0020] Fig. 3 illustrates a system according to the sec- 
ond alternative approach of the invention. Base station so 
301 again transmits control information to a multitude of 
mobile stations 302, for which a control information 
channel 303 has been specified, but there are also spec- 
ified other channels called point-to-multipoint (PTM) 
traffic channels 304 between the base station and the ss 
mobile stations. A base station or a radio network con- 
troller may specify a certain channel or a number of 
channels as point-to-multipoint traffic channels when 
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needed by transmitting a respective channel configura- 
tion message to the mobile stations. If no such specifi- 
cation is made, the respective capacity is available for 
dedicated (point-to-point) traffic channels. 
[0021] In Fig. 3 there is a certain minimum amount of 
BCCH data that is transmitted in respective PDUs 305 
on the BCCH. The amount and content of this minimum 
amount of BCCH data depends on the.cellular radio sys- 
tem to which the invention is applied, but it is expected 
that at least information giving identification of the cur- 
rent network, location area and cell, and information 
used for candidate cell measurements for handover and 
cell selection procedures are included in this category. 
The rest of the PDUs on the BCCH are so-called pointer 
PDUs 306 not containing actual BCCH data but only in- 
dications about what the respective actual BCCH data 
would contain and where in the channel configuration of 
the cell the actual BCCH data is found. Fig. 4 is a sche- 
matic representation of an exemplary pointer PDU 400. 
It consists of fields, the length of which is determined in 
bits and/or octets (groups of 8 successive bits). 
[0022] The first field 401 is the Message Identifier field 
spanning the lengths of 1 to 2 octets and identifying the 
PDU as a pointer PDU. Its structure conforms to the 
structure of message identifiers determined for all so- 
called Layer 3 messages, referring to the protocol layer 
in a well-known OSI model (Open Structured Interface) 
into which the PDUs belong. The second field 402 is the 
Information Identifier field that identifies, what informa- 
tion is available at the point where the pointer PDU 
points to. A commonly agreed coding scheme.will be 
needed to provide for standardised Information Identifi- 
er strings for different kinds of information. The pro- 
posed length of field 402 is 2 octets. 
[0023] The third and fourth fields 403 and 404 identify 
the location where the pointer PDU points to. Field 403 
is a one-octet long Carrier Number and field 404 is a 
one-octet long Channel Identifier. They identify the car- • 
her- (in a multUrequency system) or the spreading code 
■ (in a single-frequency spreadspectrum system) arid the 
channel in which the actual BCCH data is located. Field 
405 contains the Timing Information which is used to 
indicate, when the BCCH data concerned will be avail- 
able at the specified location. The proposed length of 
this field is 2 octets and several alternative time coding 
schemes are possible. For example the Timing Informa- 
tion may be a frame number in a superframe or a hyper- 
frame, indicaling the first frame in that larger aggregate 
of frames where the BCCH data will be available, to- 
gether with a period code indicating the number of 
frames between successive appearances of the data 
within the superframe of hyperframe. The period code 
is naturally applicable only if the BCCH data concerned , 
will appear periodically Another possibility for indicating 
a certain frame in the Timing Information is to indicate 
the number of frames between the current frame and 
the first following franie containing the BCCH data con- 
cerned, again possibly combined with a period code. 
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Other alternatives for using the Timing Information field 
are easily presented by a person skilled in the art. 
[0024] The last field in Fig. 4 is the proposedly one- 
octet long Updated field 406. Its contents either tell 
whether there has been a change (addition, deletion or s 
update of information) in the BCCH data concerned 
since it was last broadcast, or indicate a version number 
of successive updates in an ascending order. The rea- 
son for using such a field in the pointer PDU is to give 
the receiving end the possibility to decide, whether it io 
needs to receive the BCCH data concerned or not. If the 
Updated field reveals that the Information has not 
changed since the receiver received it tor the last time, 
there is no need to switch on the receiver to receive the 
same infomnation again. is 
[0025] The composition of a pointer PDU illustrated in 
Fig. 4 is naturally only exemplary. Other fields that it 
might include are tor example a length indicator indicat- 
ing the overall length of the pointer PDU (in case it is 
not constant) and other fields typical to l_ayer 3 messag- 20 
es. The lengths of the fields proposed above are prob- 
ably somewhat too pessimistic; several effective coding 
schemes are known from the technology of Layer 3 
messaging for reducing the length of separate fields. For 
eixample, a single bit could suffice for the Updated field, 2S 
whereby its value would indicate whether the informa- 
tion has been updated during a certain passed time pe- 
riod or not. 

[0026] After having received the pointer PDUs a mo- 
bile station analyses, which BCCH data it needs to re-- 30 
ceive, and tunes its receiver to the correct channel at 
the correct time for receiving the BCCH data. Alterna- 
tively the mobile station may inform its user about the 
need for downloading certain information conveyed as 
BCCH data, and ask for a permission to receive the 35 
BCCH data. This alternative is especially useful when 
the amount of data to be downloaded is large and its 
downloading would incur significant-costs. ..^ ... 
[0027] The flexibility of the second alternative, ap- ^. • 
proach to the invention, discussed above with reference, 
to Figs. 3 and 4, is readily seen. The base station or 
radio network controller may allocate capacity from a 
point-to-multipoint channel for the purposes of convey- 
ing BCCH data as needed, and cancel the allocations 
whenever the amount of BCCH data falls below a certain 45 
predetermined threshold. Although a point-to- 
multipoint-type traffic channel has been described 
above as the favourable medium for Iransmitling the ac- 
tual BCCH data, a pointer PDU may basically point to 
any location in the channel allocation scheme of a cell so 
or even to some location in some different set of com- 
munication resources available to the mobile stations. 
For example in the above-mentioned case where the 
mobile stations asks the user for a permission before 
downloading certain information conveyed as BCCH ss 
data, even a dedicated traffic channel could be used. 
After having received the permission from the user, the 
mobile station will then transmit a channel request to the 



base station and indicate in some specific message that 
it would like to receive certain information conveyed as 
BCCH data. A connection using a dedicated traffic chan- 
nel will be established and the requested information will 
be transmitted to the mobile station that requested it. 
[0028] A very important generalisation of the inven- 
tion is the possibility to have the pointer PDUs point to 
somewhere else than the channel allocation scheme of 
the cell. In a system where suitably equipped mobile sta- 
tions have access to a packet-switched data transmis- 
sion network the pointer PDU may point to a certain net- 
work address, like an Internet address. A mobile station 
that receives the pointer PDU and wants to receive the 
information identified in the pointer PDU will then send 
a packet to the indicated address^ containing a request 
for downloading the informatbn. The network server re- 
sponsible for the resources behind said address will 
then send the requested data in packetized form to the 
mobile station. Here again the mobile station may ask 
its user for a permission before sending the packet con- 
taining the request. 

[0029] Another important application of the pointer 
PDU approach is the scheduling of transmissions in or- 
der to balance the loading of the control information 
channels between rush hours and more quiet times. It 
is commonly known that during the very early hours in 
the morning the momentary need for both transmitted 
control information and reserved dedicated channels in 
the cells of a cellular radio system is very small, because 
a majority of the users are asleep and their mobile sta- 
tions are stationary and idle if not totally switched off. 
During these times there is plenty of free capacity in the. 
network so the transmission of even large amounts of 
information conveyed as BCCH data is possible. During 
active daytime a system according to this particular em- 
bodiment of the invention can transmit pointer PDUs in- 
dicating that large blocks of information are available for 
downloading next night orsome other tinrie in the future.^ 
If the.nature. of , the information is such:that the mobile, 
stations do not need it right away, they can just memo- 
rize the announced future transmission time of the in- 
formation and wait until something like 03.00 AM before 
downloading the information from a location somewhere 
within a point-to multipoint channel, pointed to by the 
pointer PDUs. On the other hand, during daytime the 
same information could be offered to users that need it 
immediately, whereby those users will have to request 
for an immediate transmission on a dedicated traffic 
channel - and probably pay more because their request 
and its fulfilment consume the radio resources of that 
cell. 

[0030] Downloading the scheduled information from 
a previously announced point-to-multipoint channel at a 
previously announced time naturally requires that the 
mobile station will be switched on at the previously an- 
nounced time. It could be useful to arrange for the User 
Interface (Ul) of the mobile station to warn the user about 
the scheduled downloading if an attempt is made to 
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power down the mobile station before the announced 
time. 

[0031] Next the hybrid approach to the invention will 
be briefly considered with reference to Fig. 5. In this ap- 
proach pointer PDUs 501 will be used to inform the nno- 
bile stations about the location of some actual block of 
BCCH data like in the second approach discussed 
above. However, the pointer PDUs only appear as rep- 
resentatives of one PDU type, which has its own trans- 
mission schedule as in the first approach discussed 
above. BCCH data can be classified into a relatively 
large number of groups according to some indication of 
its importance and urgency. The most urgent and most 
important BCCH data will then be transmitted in each 
transmission frame, some less urgent data will be trans- 
mitted perhaps not more often than in every third trans- 
mission frame, and the least urgent BCCH data some- 
where else in the channel structure, as indicated by 
pointer PDUs on the actual control channel. 
[0032] Figs. 6a and 6b illuslrale the operation of a 
Base Station (BS) and a Mobile Station (MS) according 
to the invention. The straight arrows indicate the propr 
agation from one functional step to another in each de- 
vice and the curved arrows indicate the mutual relations 
between transmit and receive functions. In Fig. 6a the 
base station goes through the functional steps 601 , 602 
and 603 regularly or according to the need of transmit- 
ting BCCH data on the second channel. After having re- 
ceived, at step 604, an indication about an incoming 
. BCCH data transmission on the second channel the mo- 
bile station will prepare itself for reception and consec- 
utively receive the BCCH data at step 605. In Fig. 6b 
there is the difference that the mobile station has to ask 
for the BCCH data transmission at step 605 (request re- 
ceived at step 607) before the base station will transmit. 
[0033] If the mobile station is equipped to warn the 
user against powering down . the mobile station before 
an already indicated BCCH data transmission will take 
place, the warning step wilLbe found in Figs. 6a and 6b 
somewhere after step 604 and before step 605. 
[0034] The invention does not restrict the nature of the 
intomnation sent directly on the BCCH or in some loca- 
tion pointed to by a pointer PDU on the BCCH. Typical 
examples of such information that has a volume large 
enough to justify the "enlarged BCCH" concept of the 
invention are software updates to the mobile stations 
and service provider information. The latter can include 
both information about the service providers whose 
services are available and description of the services 
themselves. 

[0035] The invention Is very well suited for a cellular 
radio system where additions to the offered services and 
functions are constantly made due to constantly ongo- 
ing development work. A "basic mode" mobile station 
only needs to know the timing used on the BCCH and 
the instructions for decoding a pointer PDU to be able 
to utilize those services and functbns that had been 
specified at the moment when the mobile station left the 



facilities of its manufacturer and/or programmer. All in- 
formation meant only for more advanced or more re- 
cently released mobile stations will appear as unidenti- 
fied PDUs or unidentified Information elements to the 
basic mode mobile station, whereby It ignores them and 
utilizes only those services and functions which it iden- 
tifies and understands. 



70 Claims 

1. A method for transmitting a piece of control infor- 
mation from a base station (BS) to at least one mo- 
bile station (MS) in the cell of a cellular radio system 
75 using a first channel and a second channel, char- 
acterised in that it comprises the steps of 

at a first moment of time, Indicating (602) on the 
first channel the location of the piece of control 
^0 informalion on the second channel and 

at a second moment of time, later than said first 
nnoment, transmitting (603) the piece of control 
information on the second channel. 

2S 2. A method according to claim 1 , characterised in 
that the first channel is a broadcast control channel 
and the second channel is a traffic channel of point- 
to-multipoint type. 

30 3. A method according to claim 2. characterised in 
that it comprises the steps of 

before said first moment of time, determining 
(601) the time for transmitting the piece of in- 

3S - formation on the second channel, 

at said first moment of time, Indicating (602) on 
the first channel the determined time for trans- 
,^ mitting the piece ofiinfornnation on: the second 
. . channel, and . 

"^0 . - transmitting (603) the piece of control informa-- 
tion on the second channel at the determined 
and indicated time, which is said second mo- 
ment of time. 

45 4. A method according to claim 1 , characterised in 
that the first channel Is a broadcast control channel 
and the second channel is a traffic channel of point- 
to-point type. 

50 5. A method according to claim 4, characterised in 
that it comprises the step of 

between said first moment of time and said sec- 
ond moment of time, transmitting (606) from a 
55 nnoblle station to the base station a request for 

transmitting the piece of control infornnatlon. 

6. A method according to claim 5, characterised in 
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that the piece ot control information is located in a 
network address of a packet-switched data net- 
work, whereby the base station conveys said re- 
quest to said network address and the transmission 
of the piece of control information follows the estab- s 
lishment of a packet-switched communication con- 
nection from said network address to the mobile 
station. 

7. A method according to claim 1. characterised in io 
that the first moment of time is during a period of 
high traffic and signalling load in the cellular radio 
system and the second moment of time is during a 
period of lowtraffic and signalling load in the cellular 
radio system. . 

8. A method for receiving a piece of control information 
from a base station (BS) at a mobile station (MS) in 
the cell of a cellular radio system using a first chan- 
nel and a second channel, characterised in that it 20 
comprises the steps of 

at a first moment of time, receiving an indication 
(604) on. the first channel the location of the 
piece of control information on the second ^5 
channel and 

at a second moment of time, later than said first 
moment, receiving (605) the piece of control in- 
formation on the second channel. 

30 

9. A method according to claim 8, characterised in 
that it comprises, between sard first moment of time 
and said second moment of time, a step of informing 
the user of the mobile station about the intended 
reception ot a piece ot control information at said 3S 
second moment of time. 

10. A -method accord irig to claim 9,. chai*acterised in 
that said step of -informing the user of the mobile 
station takes place as a response to. an attempt to 40 
power down the mobile station. 



45 



so 



55 



BNSDOCID: <EP 092S119A2J_> 



7 



EP0 928 119 A2 




Fig. 1 



FRAME 


1 


2 


3 


4 


5 


6 


7 


8 


9 


PDU1 


X 


X 


X 


X 


X 


X 


X 


X 


X 


PDU2 


X 






X 






X 






PDU 3 


X 




X 




X 




X 




X 


PDU4 




X 








X 









Fig. 2 



BNSIXXID: <EP 0928l'l9A2_ 



EP 0 928 119 A2 



^305 ^306 



302 



■|PDU []] 


1 












\ \ 


\ 



304 



s 



BS 



_301 



Fig. 3 



^401 ^ 402 ^ 403 ^ 404 ■ ^ 405 



A?1 



400 



Fig. 4 



col 



IPDU PDU PDU| 


1 


V — 501 
1 


1 










\ \ 


^ 



BS 



Fig. 5 



BNSDOCID: <EP 09281 19A2_I_> 



EP 0 928 119 A2 



BS 



MS 



^601 



DETERMINE TIME 
FOR BCCH DATA 
TRANSMITTAL 



T 



^602 



TRANSMITINDICATION, 
RRST CHANNEL 



TRANSMIT BCCH DATA 
SECOND CHANNEL 



^603 
: I 



z: 



604 



RECEIVE INDICATION. 
FIRST CHANNEL 



RECEIVE BCCH DATA, 
SECOND CHANNEL 



^605 



Fig. 6a 



BS 



MS 



601 



DETERMINE TIME 
FOR BCCH DATA 
TRANSMITTAL 



i 



602 



TRANSMITINDICATION. 
FIRST CHANNEL 



RECEIVE REQUEST 
REQUEST CHANNEL 



607 



603 



TRANSMIT BCCH DATA, 
SECOND CHANNEL 



^604 



RECEIVE INDICATION 
FIRST CHANNEL 



□ 



TRANSMIT REQUEST. 
REQUEST CHANNEL 



/-606 



1^ 



RECEIVE BCCH DATA. 

SECOND Channel 



Fig. 6b 



(19) 



J 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



I 



(12) 



(11) EP 0 928 119 A3 

EUROPEAN PATENT APPLICATION 



(88) 


Date of publication A3: 


(51) Intel 7; H04Q 7/22, H04Q 7/38 




10.05.2000 Bulletin 2000/19 


(43) 


Date of publication A2: 






07.07.1999 Bulletin 1999/27 




(21) 


Applicatbn number: 99300037.1 




(22) 


Date of filing: 05.01.1999 


■ 


(84) 


Designated Contracting States: 


(72) Inventors:. 




AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 


• Korpela, Mikko 




MC NL PT SE 


92130 Raahe(FI) 




Designated Extension States: 


• Pussinen, Arto 




ALLTLVMKROSr 


90540 Oulu (Fl) 






• Ranta, Jukka 


(30) 


Priority: 05.01.1998 Fl 980014 


24280 Salo (Fl) 




27.07.1998 Fl 981663 








(74) Representative: Higgin, Paul et al 


(71) 


Applicant: NOKIA MOBILE PHONES LTD. 


Nokia Mobile Phones Ltd, 




02150 Espoo(FI) 


St Georges Court, 






St Georges Road 






Camberley, Surrey GU15 3QZ (GB) 



(54) Method for using effectively the broadcast capacity in a cell 



(57) The transmission of control intormation from a 
base station to at least one mobile station in the cell of 
a cellular radio system lakes place using a first channel 
and a second channel. At a first moment of time, there 



is an indication on the first channel about the location of 
the piece of control information on the second channel. 
At a second moment of time, later than said first mo- 
ment, the piece of control information is transmitted on 
the second channel. 



303. 



305 ^306 




304 



■|PDU 
















\ 



V 



BS 



r 



301 



CO 

< 

O) 



Fig. 3 



00 
CM 
O) 

o 
liJ 



Printed by Jouve. 7500 1 PARIS (FR) 



BNSDOCID: <EP 0928119A3_I_> 



EP 0 928 119 A3 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Applicstlon NumbM- 

EP 99 30 0037 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Crtalion of document with hdicalion, where appropriate. 
of reJevant passages 



EP 0 796 025 A (NIPPON TELEGRAPH & 
TELEPHONE) 17 Septwnber 1997 (1997-09-17) 
* page 4, line 56 - page 5, line 35 * 



US 5 442 809 A (DIAZ RAFAEL J 
15 August 1995 (1995-08-15) 
* column 8, line 29 - line 50 



ET AL) 



WO 95 26112 A (NORTEL MATRA CELLULAR 

;MOULY MICHEL (FR)) 

28 September 1995 (1995-09-28) 

♦ page 3, line 2 - page 4, line 28 * 



^ The present search report has been drawn up lor ail claims. 



Relovanl 
to claim 



1.8 



1,8 



1/8 



CLASSmCATlON OF THE 
APPLtCATION fintxa.e) 



H04Q7/22 
H04Q7/38 



TECHNICAL RELDS 
SEARCHED (Int.Clf) 



H040 



Place 04 »earch 

THE HAGUE 



Date d completion o* the scarcb 

22 March 2000 



Examiner 

6aas, G 



CATEGORY OF CiTED OOCUhfEHXS 

X : par^larl^ r^evant if taken alone 

V : particularly retevan! I! oombinec iwiln snnirwr 

docurr«nt of Vne same catenory 
A : technological background 
O : non-written disciosure 
P ; imenriediate documert 



T : theory or principle undcrfying the invention 
E : earlier patent document, but publisried on, or 

aFter Hhc filing date 
O : document ciled in the application 
L : document died tor other reasons 

& : memt>or of tno same oatent tamity, corresponding 
document 



BNSpOCID: <EP 09281 19A3J_> 



EP 0 928 119 A3 



ANNEX TO THE EUROPEAN SEARCH REPORT 

ON EUROPEAN PATENT APPLICATION NO. EP 99 30 0037 



This anner Itets Ihe patent family membersrelarting lo tho palent documents crted tn the abovo-memlofiGd European search reoort 
The members aie as contained In the European Patent Office EDP file on . ^ *- 

The Europoan Patent Otfico 13 in no way liable tor these particulars which are merely ^on tor ihe purpose of inforfnation. 

22-03-2000 



Patent docurnent 
cried in search report 



Publtcalion 
date 



Patent lam fly 
member(s) 



EP 0796025 



17-09-1997 



US 5442809 



15-08-1995 



WO 9526112 



28-09-1995 



CA 
JP 
JP 



2199661 A 
2957140 B 
9307964 A 



AU 
AU 
BR 
CA 
CN 
D£ 
EP 
HU 
JP 
KR 
MX 
PL 
UO 



FR 
AU 
AU 
CA 
CN 
EP 
FI 
US 



661512 B 
2760592 A 
9205514 A 
2099662 A,C 
1072546 A,B 
69230367 
0568659 



D 
A 



65233 A.B 
6504894 T 

147858 B 
9206646 A 

300132 A 
9310600 A 



2717969 A 
690665 B 
2140595 
2186158 
1147892 
0752191 
963736 
5878033 



A 
A 
A 
A 
A 
A 



Publication 
dale 



12-09-1997 
04-10-1999 
28-11-1997 



27-07- 
15-06- 
26-04- 
22-05- 

26- 05- 
05-01- 
10-11- 
02-05- 
02-06- 

17- 08- 
01-05- 

18- 04- 

27- 05- 



1995 
1993 
1994 
1993 
1993 
2000 
1993 
1994 
1994 
1998 
1993 
1994 
1993 



29- 09- 

30- 04- 
09-10- 
28-09- 
16-04- 
08-01- 
18-11- 
02-03- 



1995 
1998 
1995 
1995 
1997 
1997 
1996 
1999 



I For more details abotit this annoje see Olflcial Journal of the European Patent Office, No. 12/82 



BNSDOCID; <EP 09281 19A3J_> 



